[Induction of uridine 5'-diphosphate-glucuronosyltransferase gene expression by sulforaphane and its mechanism: experimental study in human colon cancel cells].
To study the induction of expression of uridine 5'-diphosphate (UDP)-glucuronosyltransferase (UGT) 1A in colon cancer cells by sulforaphane (SFN) and its possible mechanism. Human colon cancer cells of the line Caco-2 were cultured and added with SFN of different terminal concentrations, all below the concentration of IC(50). RT-PCR was used to examine the expression of UGT1A mRNA induced by SFN. Western blotting was used to detect the expression of UGT1A protein. The glucuronidation rate of N-hydroxy-PhIP was measured by high performance liquid chromatography (HPLC). The nuclear localization of transcription factor Nrf2 was observed by confocal laser microscopy. (1) Expression of UGT1A mRNA was observed in the Cac0-2 cells induced by SFN of the concentrations of 10 micromol/L approximately 35 micromol/L in a dose-independent manner (P < 0.05). Sulforaphane of the concentration of 25 micromol/L induced the UGT1A mRNA expression time-dependently. The levels of UGT1A1, UGT1A8, and UGT1A10 mRNA expression were significantly increased in the cells treated with 25 micromol/L sulforaphane compared to that in the controls (P = 0.006, P = 0.017, and P = 0.008 respectively). (2) The UGT1A protein band intensity increased significantly in the Coco-2 cells treated with sulforaphane of the concentrations 10 micromol/L approximately 30 micromol/L for 24 h in comparison with the control cells. (3) When the microsomes from the untreated Caco-2 cells were incubated with N-hydroxy-PhIP there was a minor HPLC peak at the expected retention time for N-hydroxy-PhIP-N2-glucuronide. This peak was dramatically increased in the sulforaphane-treated cells, suggesting higher activities of glucuronidation of N-hydroxy-PhIP. (4) Cytoplasmic labeling of NF-E2-related factor 2 (Nrf2), a transcription factor, with no nuclear staining was observed in the non-stimulated cells, whereas an intense nuclear labeling was observed in the sulforaphane-treated cells, indicating the induction of nuclear translocation of Nrf2 by sulforaphane. (1) Low dose sulforaphane induces the expression of UGT1A, UGT1A1, UGT1A A8, and UGT1A A10 mRNA significantly. These changes are accompanied by an increase in UGT1A1 protein and increase in heterocyclic aromatic amine glucuronidation. (2) The induction of the phase II enzyme activity by SFN occurs at the transcriptional level and is regulated by Nrf2.